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Monterey County
 
Water Resources Agency 
MEMORANDUM 
Salblas River Basin Management Plait 
DATE: May 5, 1998 
TO: MCWRA Files 
FROM: Jan Sweigert 
SUBJECT: 2030 Land Use and Water Needs Conditions 
The purpose of this memorandum is to document the methodology and data used 
to estimate the land use, M&I water needs, and pumped agricultural water under 
the 2030 conditions. 
BACKGROUND 
One of the primary goals of the Salinas River Basin Management Plan (BMP) is 
to meet the agricultural, and municipal and industrial water needs of the Valley 
under the existing conditions (1995 level of development) as well as, under the 
future conditions (2030 level of development), while stopping the seawater 
intrusion and balancing the hydrologic conditions in the basin. In order to meet 
the 2030 water needs, a reasonable estimate of land use and water use conditions 
is required. 
During the past years, there have been estimates of 2030 water needs made based 
on preliminary land use and population estimates. The agricultural water use were 
estimated, in 1994, based on the Consumptive Use methodology and preliminary 
land use and irrigation practices data incorporated into the SVIGSM. This effort is 
documented in the BMP Task 1.09 report (Montgomery Watson, 1994). The 
municipal and industrial (M&I) water needs were estimated, in 1993, using 
MWD-Main, a water needs forecasting program provided by Metropolitan Water 
District in Southern California. A detailed explanation of this program is 
available in BMP project binders, and will not be included in this memo. 
The efforts made as part of the update of Salinas Valley Integrated Ground and 
Surface water Model (SVIGSM) (Montgomery Watson, May 1997) and Historical 
Benefits Analysis (HBA) (Montgomery Watson, April 1998) have lead to the 
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refinement of the MCWRA GIS land use coverage and SVIGSM land and water 
use estimates. These refinements have paved the way for the estimation of future 
land and water use conditions based on more scientific and credible 
methodologies. 
The major sources used to develop the future land use and water use estimates are 
as follows: 
MCWRA Ground water Extraction Management System (GEMS): In 1995, 
the MCWRA initiated the Ground water Extraction Management System (GEMS) 
database. GEMS data is submitted annually by well owners/operators throughout 
the Basin for wells with a 3" or greater discharge pipe. The GEMS program 
reporting rate for 1995 was about 98% of those requested to participate. A 
comparison of the 1995 GEMS data with the estimated water use produced by 
MWD-Main shows the reported 1995 water use in King City (from GEMS) was 
about 30% higher than the 2030 water use estimated by MWD-Main. This 
discrepancy was evidence that, based on currently available information, MWD­
Main might have underestimated the 2030 M&I water demands. In addition, the 
GEMS database reports the water pumped for agricultural use. As the GEMS 
program continues into the future, and the period of reporting is extended, the 
agricultural water pumping reports become a more valuable source of information 
for verifying the pumped water estimated by other methods. 
MCWRA GIS land use coverages: The MCWRA has developed GIS land use 
coverages for the 1953 and 1991, and 1995 water years. These coverages include 
the standard land use categories used by the California department of Water 
Resources (DWR). The land use categories are further summarized into the 
standard ones used in the SVIGSM. 
AMBAG projections of population: The Association of Monterey Bay Area 
Governments (AMBAG) has published the population forecasts for in 1997. One 
of the input data to MWD-Main is population forecasts. For the MWD-Main 
analyses, Agency staff used the AMBAG 1991 Interim Population Forecasts, 
which was the most current information available at that time and was based on 
the 1990 U.S. census data. A comparison of this most recent population forecast 
with the data used in MWD-Main shows that long-term population expectations 
for several cities in the Valley have changed considerably since 1991. The 1997 
AMBAG Forecast is extended to the year to 2020, five years past the endpoint of 
the 1991 forecast. Before the study was initiated, MCWRA asked AMBAG to 
extend the 1997 forecast period to 2030, to coincide with the planning horizon for 
the. Salinas Valley Water Project (SVWP), then called the Basin Management 
Plan. AMBAG, however, felt that making projections beyond 2020 was outside 
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the accuracy limits of their forecast techniques, and stayed with their planned 
forecast horizon of2020. 
Salinas Valley Integrated Ground and Surface water Model (SVIGSM): The 
SVIGSM was developed in 1994, as part of the analytical tools for use in the 
BMP. The SVIGSM was used in the analysis and refinement of the preliminary 
BMP alternatives. In 1997, the SVIGSM was reviewed by technical 
representatives of the stakeholders in the BMP process. The outcome of the 
review process was the refinement of many input data to the model, including the 
land use and irrigation practices data. The model was subsequently recalibrated 
for the refined conditions. The model data base was also updated , and the 
simulations were verified during the HBA process. The model data base used as 
part of the HBA process is based on the latest hydrologic and land and water use 
information available, and is a good tool to estimate the agricultural water use in 
the Valley. 
LAND USE CONDITIONS 
The following discusses the procedures and assumptions used in development of 
the land use categories and distribution estimated to occur under the 2030 
development conditions. For purposes of use within the SVIGSM, the four 
standard land use categories are: agricultural land, urban area, native vegetation, 
and riparian vegetation. 
The focus of land use projections under the 2030 conditions was on two types of 
potential changes in the Salinas Valley: expansion of agriculture on irrigable lands 
and expansion of urban land. Agricultural expansion consists primarily of 
increased development of vineyards, on either idle (previously fanned) lands, 
grazing lands or native lands with potential for irrigation. Increasing urbanization 
includes both urban infilI, expansion of urban areas on undeveloped areas, and 
conversion of agricultural lands. 
The land use coverage used for projecting 2030 spatial land use distribution was 
based on the original Department of Water Resources (DWR), 1989-91 Land Use 
Map. The DWR land use classifications had previously been regrouped into the 
more generalized land use categories of the SVIGSM. In addition, edits based on 
Salinas Valley stakeholder input had been applied in order to reflect agricultural 
land use conditions in-place in 1995. 
Agricultural Land Use 
Existing land use coverages were reviewed and field checked, and discrepancies 
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were noted on the maps to more accurately reflect current (July, 1997) conditions. 
Most of the changes noted were around the edges of the valley, around cities and 
along the river. Although there has been some vineyard development on land 
previously farmed for vegetables, most of the vineyard development is occurring 
on the edges of the valley. Presently, the largest acreage of vineyards are in the 
Forebay and Upper Valley regions. 
It is uncertain how much of the undeveloped land which is suitable for vineyards, 
will be developed in the future. Although the wine grape industry is experiencing 
phenomenal growth at present, several up and down economic cycles can be 
expected by 2030. General consensus is that the acreage of wine grapes will 
grow, although most likely at a slower rate than in 1996 and 1997. Also, though 
many of the hill areas on the edges of the valley are suitable for vineyard 
plantings, access to water is a limiting factor for many of these properties and may 
be influenced by land ownership. For example, if there are undeveloped 
properties without access to suitable water that are adjacent to existing vineyards, 
the only access to water for the undeveloped properties would be through the 
existing vineyards. The parcels would probably only be developed by the 
neighboring vineyard operators because it would be extremely unlikely that they 
would provide a competitor with water or pipeline right of way. Conversion or 
expansion of vineyards has been assumed to occur by 2030 in areas where these 
physical conditions appear to be most favorable and where landowners agree there 
is growth potential. These areas have been delineated on existing land use maps. 
Figure 1 shows the estimated 2030 crop mix for each hydrologic subarea. 
Urban Land Use 
Based on discussions in August 1997 with local and county planning agencies, the 
following sources were used as a basis for the 2030 urban land use. 
LAFCQ City Limits and Sphere of Influence Maps: All areas within city 
limit and sphere of influence boundaries adopted by LAFCO are assumed 
to have urban land use by 2030. 
Local Plans: All areas within current local planning boundaries were 
assumed urban land use for 2030. Local planning documents were 
obtained for the incorporated areas of Salinas, Gonzales and King City. 
Planning boundaries for Greenfield and Soledad corresponded to those 
provided by LAFCO. 
Proposed Major Developments: Plans for proposed developments, 
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including Rancho San Juan and the remainder of Las Palmas, were 
incorporated in the 2030 urban land use. It is also anticipated that 
Armstrong Ranch and a good portion of the Fort Ord Reuse Area will 
develop before 2030, based on the land use descriptions included in the 
Zone 2A Annexation Agreements between the respective parties and the 
MCWRA. Determination of the precise extent of urban lands in these 
areas is less critical as estimates of urban water use are based on the 
limitations ofwater use contained in the Annexation Agreements. 
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Monterey County General Plan: The Monterey County Area Plans for 
unincorporated areas, including Greater Salinas Area, North County, 
Greater Monterey Peninsula, Central Salinas Valley and South County 
were used in the 2030 urban land use. The North County Coastal Plan was 
also included. Urban designations were applied to all residential, 
commercial, industrial and mining classifications. 
At the time of analysis, the King City planning boundary was in the early stages 
of the revision process. The current planning boundary was the LAFCO city 
limits/sphere of influence which shows expansion on the west side of the river (in 
Pine Canyon). However, it is generally expected that the city itself will also grow 
on the east side of the river, although it is uncertain at this time whether the city 
will expand to the north or to the south and east. Jim Colangelo, LAFCO 
executive officer, recommended that an area 2,000 feet out from the current city 
limits (excluding the side of the city bordered by the river) be delineated to 
account for the future growth of King City. It is recognized that this delineation 
does not necessarily indicate where the growth will be directed, but that it 
represents the areal amount of agriculture that could eventually be displaced by 
urban land use. 
The urban land use densities in both the North County and Toro areas were 
reviewed in order to better define the geographic distribution ofM&I water use in 
the SVIGSM. Typically. urban land use implies the land use in the middle of a 
city, where a high density paved area is prevalent. Since the urban areas of Toro 
and North County are of much variable density than other urban areas in the 
Salinas Valley, in order to adjust the water use estimates based on density, the 
County planning documents (i.e. General Plan, Local Coastal Plan etc.) and 
development maps (where available) were used. In addition, a percentage of the 
parcel utilization was assigned based on similar parcels as shown in MCWRA 
1993 digital-ortho photos. Therefore, the following density categories were 
utilized: 
•	 Suburban Rural: Density averages 5 or more acres per unit. Parcels are 
estimated to be 0% to 25% utilized, that is, up to 25% of the parcel is 
"developed" or irrigated, while the remainder of the parcel is non-irrigated 
or native vegetation. This corresponds to rural density residential areas in 
County Planning Documents. 
•	 Suburban Low Density: Density averages 1 to 5 acres per unit. Parcels 
are estimated to be 51% to 75% utilized, that is, this portion ofthe parcel 
is "developed" or irrigated, while the remainder of the parcel is non­
irrigated or native vegetation. This corresponds to low density residential 
areas in County Planning Documents. 
•	 Suburban Urban: Density and parcel utilization are similar to those 
found in urban communities. Commercial, industrial and municipal land 
use in suburban areas would also be included under this category. This 
corresponds to medium and high density residential areas, and industrial, 
commercial and municipal areas in County Planning Documents. 
In order to normalize the urban densities by unit water use in each hydrologic 
subarea and urban land use category in the SVIGSM, the urban land use densities 
were refined and adjusted for model input. Figure 2 shows the distribution of the 
urban land use in the Valley. 
Figure 2
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Table I summarizes the projected land use for the 2030 conditions. 
Table 1 
Projected Salinas Valley Land Use for 2030 Conditions 
Pressure East Side Forebay Upper 
Valley 
Land Use Subarea Subarea Subarea Subarea 
(Acres) (Acres) (Acres) (Acres) 
Pasture 267 217 821 1,419 
Field Crops 863 2,380 2,766 458 
Truck Crops 49,653 25,875 34,085 22,571 
Orchards 29 5 631 452 
Vineyards 1,452 4,754 19,770 22,535 
Subtotal 52,264 33,231 58,073 47,435 
Urban 16,856 12,206 6,438 6,696 
Undeveloped and 17,813 29,064 17,197 31,121 
Low Density Urban 
Riparian Vegetation 3,883 0 5,004 7,056 
Total Area 90,816 74,501 86,712 92,308 
AGRICULTURAL WATER USE 
Agricultural water use for the 2030 conditions are estimated by the SVIGSM 
using the consumptive use methodology. Based on this methodology, crop 
evapotranspiration, basin irrigation efficiencies, crop acreages, precipitation, 
minimum soil moisture, and other soil parameters are used to estimate the 
agricultural water use requirement. Under the 2030 conditions, the 
evapotranspiration values for each crop do not change from the values published 
in the Historical Benefits Analysis, Appendix A. Basin irrigation efficiencies, 
however, increase by approximately 5 percent over current values due to 
anticipated future conservation due to improvements in irrigation technology and 
practices for the 2030 conditions in the BMP Table 2 shows the basin irrigation 
efficiencies assumed for the 2030 conditions. 
9
 
Table 2
 
Basin Irrigation Efficiencies For 2030 Conditions
 
Vineyards Other Crops 
85 percent 70 percent 
(67 percent) (55 percent) 
Current multiple cropping practices for truck crops are assumed to occur under 
2030 conditions, with valley-wide average cropping intensity approximately equal 
to 2. To account for the multiple cropping, and for the idle periods "in between 
rotations", appropriate reductions in truck crop water use are made. The resulting 
agricultural water use for each subarea over the 1949-1994 hydrologic period is 
shown in Figure 3. 
MUNICIPAL AND INDUSTRIAL WATER USE 
The previous estimates of the M&I water use were made using the MWD-MAIN 
model that is developed by the Metropolitan Water District of Southern 
California. The MWD-MAIN estimates the M&I water use based on standard 
methodologies and using population, water use, and conservation parameters, 
based on statewide infonnation. 
As Salinas Valley water use conditions do not necessarily follow statewide 
averages, the Agency opted to use the parameters specific to the Valley 
conditions. It was, therefore, decided to estimate the 2030 M&I water needs for 
the BMP alternatives analysis by applying a per capita demand based on the 1995 
GEMS data to an estimated 2030 population to calculate a total water demand. 
The 1995 per capita rates were not adjusted to reflect potential future water 
conservation improvements. The BMP alternatives analysis assumes a 5% water 
savings due to conservation in 2030. This water savings will be input to the 
SVIGSM, and applied to the 2030 water demands by the SVIGSM during the 
Alternatives Analysis. Therefore the estimates presented in this memorandum do 
not reflect any additional conservation measures above present water use 
practices. 
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2030 Water Needs For Unincorporated Areas 
This section describes the methodology and data used to estimate the 2030 water 
needs in the unincorporated areas within the SVIGSM boundaries, except for Fort 
Ord and city of Castroville, which were included as cities in the water needs 
analysis. Fort Ord was included as a city because it has clearly defined 
boundaries and because its future water use has been set at 6,600 acre-feet per 
year (af/yr) in the 1993 Annexation Agreement between the U.S. Anny and 
MCWRA. Castroville is included as a city because it is an urban area with 
specific boundaries (boundaries of Census Tract 104) which coincide with 
Castroville Water District. 
All Areas Within the SVIGSM Boundary Except North Monterey County Study 
Area 
The study area for the SVWP alternatives analysis covers the area inside of the 
SVIGSM boundaries, which roughly corresponds to MCWRA Zone 2A with the 
addition of a portion of the Highway 68 corridor and a portion of the North 
Monterey County study area. The 1997 AMBAG population forecast presents the 
data for the unincorporated areas in the entire county and for the MCWRA Zone 
2A service area (AMBAG 1997 Population Forecast, Appendix E). The data in 
the report and the appendices is by census tract for the years 1990 to 2020 in 5 
year increments. The population projections through 2020 for Zone 2A was taken 
directly from the AMBAG projections, and data for projections for the portions of 
the Highway 68 corridor area outside of Zone 2A were derived from the county­
wide data. The population for the year 2030 was estimated by linear extrapolation 
for each census tract. The 2030 population for unincorporated areas within the 
SVIGSM boundary, excluding North County, is estimated at 49,400 persons. 
A per capita water use of 0.209 af/yr (187 gpcd) was used to calculate the 2030 
M&I water use for unincorporated areas, excluding North County. This rate is 
based on the 1995 GEMS data for four unincorporated areas in the Basin: San 
Ardo, San Lucas, Chualar and "other unincorporated areas". The total 
unincorporated 2030 M&I water use was calculated by applying this per capita 
rate to the estimated 2030 population described above. 
North Monterey County Portion of the SVIGSM Model Area 
The water needs for the portion of the SVIGSM model area that overlaps the 
North Monterey County study area were taken from the North Monterey County 
Hydrogeologic Study (October 1995) by Fugro West. The 2030 water needs were 
estimated based on build-out conditions in Granite Ridge and Highlands South 
subareas, as defined in the 1995 study. 
2030 Water Needs For The Cities Within The SVIGSM Boundaries 
General Procedure 
There are six incorporated cities within the SVIGSM Boundary: Marina, Salinas, 
Gonzales, Soledad, Greenfield and King City. In addition, as explained before in 
this memorandum, there are two unincorporated areas that are treated as cities in 
this analysis: Fort Ord and Castroville. 
The long-term water needs for Marina and Fort Ord are defined in their Zone 2A 
Annexation Agreements with MCWRA as 4,400 and 6,600 afi'yr, respectively. 
The water demand for Marina includes Armstrong Ranch, assuming it is 
developed before 2030, and the Lonestar Plant. These amounts of water will not 
be affected by population growth. Renegotiation and approval by the Board of 
Supervisors are required to amend these contractual amounts. 
AMBAG presents population forecasts by both census tract and by incorporated 
area, including existing spheres of influence, in 5 year intervals. Population data 
is also available back to 1950 in the form of census data for Castroville, Salinas, 
Gonzales, Soledad, Greenfield and King City. 
The methodology to extend the population forecasts was suggested by AMBAG 
staff. The populations for the areas under discussion (including spheres of 
influence) were totaled at ten year intervals. These totals were graphed to show 
the basin-wide urban population trend over time. This county-wide trend did not 
excluding Marina and Fort Ord. The influences of Fort Ord reuse on these areas 
would have skewed results for other communities in the Basin. Based on 
AMBAG population projections, it was found that the county-wide growth trend 
was fairly linear between 1980 and 2020. The county-wide 2030 urban population 
was extrapolated based on this trend. The estimated county-wide 2030 population 
in urban centers was then distributed back to each of the six communities in 
question, based on its proportional share of the 2020 population projection by 
AMBAG. 
The above 2030 population extension does not include the population for the 
Soledad prisons. AMBAG forecasts the prison populations at 17,000 for the years 
2010, 2015 and 2020. For this analysis, the 2030 population for the Soledad 
prisons will be assumed at 17,000 and will be included in the 2030 water demand 
for Soledad. 
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Per capita water demands for each of the six communities in this analysis are 
available from the 1995 GEMS data. These per capita demands are based on total 
water extracted within a community and, therefore, are comprised of both 
industrial water use on a per person basis and municipal water use. The percent of 
each will vary for each community. In applying a per capita water demand to a 
future population for the purpose of estimating future water needs of the 
community, it is assumed that the ratio of industrial to municipal water use does 
not change. If it is determined in the future that the ratio of industrial to 
municipal use has changed, the water demand estimates should be adjusted 
accordingly. The per capita rates used in this analysis were presented during the 
MCWRA Historical Benefits Analysis Workshop in July 1997, and were accepted 
by the workshop participants. 
Local Agency Comments 
The above discussion gives the general framework for calculating 2030 water 
needs projections for communities in the Salinas Valley. However, MCWRA 
recognizes that each community has special needs and considerations. Therefore, 
after the first draft of 2030 projections, MCWRA asked each local agency to 
review and comment on the 2030 water need projected for their jurisdiction. 
Where local agencies responded with numerical information relevant to the 
process, it was incorporated into the 2030 water projection. It should be noted 
that all estimations of 2030 water needs for the following communities are based 
on existing city limits and adopted spheres of influence. The following briefly 
discusses each of the six communities and their 2030 projected water needs: 
Castroville:	 The 2030 population projection for Castroville, based on the 
methodology presented above, was 7,088 people. Jody Lyons, 
General Manager ofCastroville Water District, recommended a per 
capita demand of 0.144 af/yr, resulting in a 2030 water need 
projection for Castroville of 1,022 af/yr. 
Marina:	 Maximum M&I water drawn from the Salinas Basin is 4,400 af/yr 
as specified in the Annexation Agreement between Marina Coast 
Water District and MCWRA. This includes water used for 
Armstrong Ranch and RMC Lonestar. 
Fort Ord:	 Maximum water to be drawn from the Salinas Basin is 6,600 af/yr 
as specified in the Annexation Agreement between U.S. Army and 
MCWRA, based on historic water use at the base. This is allocated 
for use within the Fort Ord boundaries at the time ofbase closure. 
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Salinas: 
Gonzales: 
Soledad: 
The 2030 population projection for Salinas, based on the 
methodology presented above, is 194,407 people. The per capita 
water demand, based on 1995 water use, is 0.173 af/yr, which is 
about 10% industrial and 90% municipal use. The final 2030 
water need projection for Salinas is 33,722 af/yr. 
The 2030 population projection for Gonzales, based on the 
methodology presented above, is 14,361 people. The per capita 
water demand, based on 1995 water use, is 0.197 a£'yr. Although 
there was negligible industrial water use within the city limits in 
1995, the Director of Public Works for Gonzales, requested that 
some industrial water use be included in the 2030 M&I water use 
projection for Gonzales. An average industrial demand of 22 
af/acre (1995 GEMS data for private industrial wells in Salinas and 
the 1996 urban water conservation plans), was applied to all of the 
currently developed and half of the undeveloped industrial acreage 
within the city, resulting in a projected 2030 industrial demand of 
5,027 af/yr. The total 2030 water needs projection for the City of 
Gonzales is 7,862 af/yr. 
The 2030 water need for Soledad is divided into two portions: the 
water need for the city and the prisons. The 2030 population 
projection for the prisons is 17,000 people. Using a per capita 
water demand of 0.194 af/yr, based on 1995 water use at the prison 
site, the final 2030 water need projection for the prisons is 3,298 
a£'yr. 
Based on recommendations and developers maps provided by the 
Superintendent of Utilities for Soledad, the projected population 
for the city was increased from the original estimate to 23,868 
people. The per capita water demand, based on 1995 water use, is 
0.146 af/yr, resulting in an estimated 2030 water need of 3,475 
af/yr. Also based on recommendations from the Superintendent of 
Utilities, it was assumed that 50% of the 93 acres of currently 
vacant industrial acreage will be developed, with an average 
industrial water use of 22 a£'acre (see discussion for Gonzales), for 
an industrial demand of 1,023 af/yr. 
The total water use for both the city and the prisons is 7,794 af/yr. 
The 2030 population projection for Greenfield is 15,027 people. Greenfield: 
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The per capita water demand, based on 1995 water use, is 0.151 
af/yr. Although there is negligible industrial water use in 1995, it 
was assumed that 50% of the 100 acres of zoned industrial land 
will be developed in 2030. Using an average industrial demand of 
22 af/acre (see discussion for Gonzales) results in a 2030 industrial 
demand of 1,100 af/yr. The total 2030 water needs projection for 
the City of Greenfield is 3,374 af/yr. 
King City:	 The 2030 population projection for King City, based on the 
methodology presented above, is 29,024 people. The 1995 per 
capita water demand is 0.422 af/yr, which was about 46% 
industrial use and 54% municipal use. This high proportion of 
industrial water use may not be reasonable for 2030 conditions. It 
is doubtful that industry will grow at the same rate as residential 
land use in the future. To get a portrayal of water use in 2030 that 
is as reasonable as possible, three water use categories will have to 
be accounted for: residential/municipal, future industry, and 
existing agricultural-based industry. The residential/municipal 
portion of the 1995 per capita water use is 0.228 af/yr. For a 2030 
population projected at 29,024 people, this translates into an 
estimated water need of 6,611 af/yr. It is assumed that 50% of the 
220 acres of undeveloped industrial acreage is developed in 2030. 
Using an average industrial demand of 22 af/acre (see discussion 
for Gonzales), a 2030 industrial demand for future industrial 
development is estimated at 2,420 af/yr. The existing agriculture­
based industry used 1,820 af/yr in 1995. 
The estimated 2030 water need for King City is therefore made up 
of three parts: municipal (6,611 af/yr), future industry (2,420 
af/yr), and existing agriculture-based industry (1,820 af/yr) for a 
total of 10,851 af/yr. 
Table 3 summarizes the urban water use for the cities and unincorporated areas 
described above. 
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Table 3
 
2030 Municipal and Industrial Water Use
 
Incorporated and Urban Center Water 
Needs (aflyr) 
Marina 
Fort Ord 
Salinas 
King City 
Greenfield 
Castroville 
Soledad 
Gonzales 
Incorporated Subtotal 
Unincorporated Suburban Water Needs 
(af/yr) 
Pressure 
Toro/Ft. Ord 
East Side 
No. County 
Forebay 
Upper Valley. 
Unincorporated Subtotal 
Total Urban Water 
Needs (af/yr) 
4400 
6600 
33,722 
10,851 
3,374 
1,022 
7,794 
7,862 
75,623 
3,592 
1,113 
3,286 
3,039 
1,120 
1,212 
13,361 
88,984 
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